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Hinyce Ma3zaii mae 4oBeH, II0 MOXKE€ BE3TH, KpPiM caMoro mima, piBao D kimorpamiB BaH-
Taxy (He Gimbme 1 He Menbme). Ha ocTpoBi 3anmmmimce 3afini, Bara KOXKHOTO 3 SKAX €
OUIIM 9uCIIOM Kimorpawis, ame e Oinbira 3a 12kr. IloBemiTs, 110 icHye Take umcio D, 1o
mimycs Ma3zaim Moxe mepeBe3TH 3a HEKibKa pasiB Oyob-sAKy TPYIy 3aflliB, CyMapHa Bara
SKUX OIMUThes Ha D.

(I.Apxanues, II.IlionTkoBcekmit, Mockpa)

Oyuknia [ BU3HAUEHA HA MHOXWHI TIAp HATYPAILHUX YUCET Ta HaOyBAE HATYDAILHUX 3HA-
vens. Binomo, mo f(f(z,y),z) = f(z, f(y, 2)) nns noinpEUX HATYPATBHUX Z, Y Ta z. Kpim
Toro, icaye Take C, mo f(x,y) < C s noBUILHUX HATYpaAJBHUX & Ta Y. Il0BemiTh, 1110 icHye
Take HATypadbHE T, mo f(z,x) = .

(0. Xowmenxo, Kuis)

Tpanenis ABCD € punucanowo B KOO pamiyca R Ta ONMCAHOI HABKOJO KOja pamiyca 7.
3uainiTe BiICTAaHBb MiX IEHTpaMu nuX Kij.

(P. Ymakos, Kuis)

Ha cdepi mposemero Tpu koma, 110 MaiTh cruiibHy Touky O. Bimomo, mo mi xosma momapHo
[EPETUHAIOTLCA B TPLOX pisaux Toukax A, B ta C| aki Binpisusiorses Bin O. 3aiiniTe cymy
KyTiB “chepuunoro” tpukytauka ABC. (KyTom npu mepetusi nBox jiHifi HA3UBAETHCA KyT

MiXK DOTUYHUME [0 OUX JiHIA B TOYM] IEPETUHY ).
(0. Xowmenxo, Kuis)

. . 1 a®+b*+¢°
,D:OBG,HITI:7 10 IIoIIa TPUKYTHHUKA 31 CTOPOHAMU @, b Ta C MEHBIIIa 3a 5 . m

(B. Scinceknii, Binrnms)

Hexait M mo3nauae mesxy MHOXKUHY TOMAPHO PI3HUX TOUOK TEKAPTOBOI IJIOMINHY, OOMOBI
KOOPOMHATH SAKAX € IIIMMHU YUCIAMU. JIKy MaKCHMAaIIbHY KiJIbKiCTh TOYOK MOXKE MICTUTH
M, skmio Bimomo, 1110 BimcTaub Bim moBibHOI Touku M [0 MOYATKY KOOPAMHAT MEHBIIA 33
BiIcTanb 1m0 Oynb-aKol iHmmol Touku 3 M7

(i. Apxanues, Mocksa)

Koxmni 2 3 n > 2 micT kpainn cronnydeni ongiero moporow. 3ammisa 6esmeku pyxy MBC kpaiau
pO3MOPANNIOCS 3pOOUTH PYX HA KOXKHIN 3 HOPIr OMHOCTOPOHHIM, aje Tak, II00 KibKiCTb

IIOPIr, SKMMHU MOXKHA B'IXaTu B OyIb-aKe MICTO 1 KIJILKICTBH HOPIr, SKUMM MOXKHA BHIXATH 3

n—1
HBOTO, OyJla HE MEHIIIOO 38 [ 5 ] .

a) IoBeniTh, 110 mpu OOBIIbHOMY BukoHaHHI posmopsmxenas MBC, 3 Gymb-sxoro micra

KpaiHu B Oymb-sKe iHIme MicTO MOXKHA Oyme mpoixaru He OiibIe HiXkK 0 TPhOX HOPOrax.

a) HoseniTs, o posnopsamxenns MBC MoxHa BUKOHATH TaK, 1110 3 OyIb-gKOrO MiCcTa KpaiHu

B Oynb-ske imHie MicTo MOxHA Oyme mpoixaTnu He OiNbIe HiXK MO IBOX JOPOraX.

(B. Masopuyx, Kuis)
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Grandfather Mazay has a boat that seat exactly Dkg of cargo if say nothing about Mazay
himself. A number of hares were forgotten on the island. A hare has a height that is integer
number of kilograms and is not greater than 12kg. Prove that there exists D such that

grandfather Mazay can save (by some tries) any group of hares having common height
divisible by D.

(I. Arzantsev, D.Piontkovskyy, Moscow)

A function f is defined on the set of pairs of positive integers and has positive integer values.
It is known that f(f(x,y),2) = f(x, f(y,z)) for all positive integers =, y and z. Moreover,
there exists C such that f(z,y) < C for all positive integers x and y. Prove that there exists
a positive integer x such that f(z,x) = x.

(A. Khomenko, Kyiv)

Trapezium ABCD is inscribed into a circle of radius R and circumscribed over a circle of
radius r. Find the distance between the centers of these circles.

(R. Ushakov, Kyiv)

Three circles containing point O were drawn on a sphere. It is known that these circles
pairwise intersect each other in three different points A, B and C, which differ from O.
Find the sum of angles of “spherical” triangle ABC. (An angle between two lines is the
corresponding angle between the tangent lines taken in the cross point).

(A. Khomenko, Kyiv)

. . . . a® 4+ b3 + 3
Prove that the area of a triangle with the sides a, b and c is less than — -+ ——.
2 a+b+c

(V. Yasinskyy, Vinnytsa)

Let M denote a set of pairwise distinct points on the plane having integer coordinates. Find
the maximal possible number of points in M under the condition that the distance between
any point in M and the origin is less than the distance between this point and any other
point in M?

(I. Arzantsev, Moscow)

Each 2 from n > 2 cities of the Country are connected by one road. For the traffic safety
Police give an instruction to permit only one-way traffic on each road, with the only condition
that the number of roads going from any town as good as the number of roads coming to

-1
this town should not be less than {n2] .
a) Prove that after fulfillment of this instruction it would be possible to reach any town from
any other town using not more than three roads.

a) Prove that the instruction can be fulfilled in the way such that it would be possible to
reach any town from any other town using not more than two roads.

(V. Mazorchuk, Kyiv)



